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The genome of Pleurotus ostreatus has been completed, as an important edible mushroom and as a model lignin-
degrading organism. Heterologous expression of the nine class-II peroxidase genes, followed by kinetic studies, 
confirmed the preliminary structural-functional classification for all but one of them. The resulting inventory revealed 
the presence of three versatile peroxidases (VPs) and six manganese peroxidases (MnPs), two of which were solved 
at 1.0-1.1 Å, and the absence of lignin peroxidases (LiPs). Gene number expansion supports the importance of both 
peroxidase types in the white-rot life-style of this fungus. Using 14C-labeled model dimer and synthetic lignin we 
showed that P. ostreatus VP is able to degrade lignin. Moreover, the dual Mn-mediated and Mn-independent activity 
of P. ostreatus MnPs justifies their inclusion in a new peroxidase subfamily, with a role oxidizing phenolic degradation 
products. The availability of the whole POD repertoire enabled to investigate the existence of duplicated genes at a 
biochemical level. Interestingly, the isoenzymes not only differ in kinetic constants. Comparison of temperature and 
pH stabilities revealed surprising differences in activity T50 (43-63 ºC, after 10 min at pH 5), and residual activity 
at both acidic (0-96% after 4 h at pH 3) and alkaline pH (0-57% after 4 h at pH 9). Crystal structures and homology 
models, together with CD and UV-visible spectroscopy results, explained some of the stability differences, including 
the highest β-turn proline numbers in thermostable VP1, and the tightly-coordinated structural Ca2+ ions and number 
of exposed lysines in MnP4 being stable at both acidic and alkaline pH. The analysis of P. ostreatus genome reveals 
a lignin-degrading system where the role generally played by LiP has been assumed by VP. Moreover, it enabled the 
first comprehensive characterization of peroxidase isoenzymes in a basidiomycete, providing some clues on the high 
stability properties of some of them.
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Fungi of the genus Eremothecium belong to the Saccharomyces complex of pre-Whole Genome Duplication yeasts. 
We established the 9.1. Mb draft genome of Eremothecium coryli, which encodes 4682 genes, 186 tRNA genes, and 
harbors several Ty3 transposons as well as at least 65 remnants of transposition events (LTRs). Conserved syntenic 
gene arrangements led to the identification of eight E. coryli loci that bear centromeres in the closely related species E. 
cymbalariae. Two of these E. coryli loci, however, lacked conserved centromere DNA elements. Using a plasmid stability 
assay we could show that CEN1 and CEN8 have been decommissioned in E. coryli, which thus has evolved to harbor 
six chromosomes. A comparative genomics approach was employed to determine the mechanism of this chromosome 
number reduction in E. coryli. The identification of scaffold positions of genes located to telomeres in E. cymbalariae and 
the reconstructed yeast ancestor revealed two telomere-to-telomere fusion events In E. coryli. These involved in one 
case the right ends of the yeast ancestral telomeres of chromosomes 3 and 8 (Anc3R + Anc8R), and in the other a fusion 
of the telomeres of Anc6R and Anc7L. To further explore the genome evolution in the Eremothecium genus we used 
the genome sequences of three sequenced species plus the yeast ancestral gene order and based on conserved block 
synteny we could reconstruct the gene order of three complete chromosomes of the Eremothecium ancestor. This opens 
a view on the series of inversions and reciprocal translocations in the yeast ancestor and in the three Eremothecium 
species and identified E. coryli with the lowest amount of rearrangements to the Eremothecium ancestor.
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